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CD-I POINTER DEVICE WITH 8 DIRECTIONS , 1 PIXEL/UPDAT 

FIELD OF THE INVENTION j 

The invention relates to a CD-I system comprising a display; a 

cursor control means coupled to the display fcr updating a 
position of a cursor; and a user-interface means being coupled 
to the cursor control means for user-manipulation of the cursor 
via the cursor control means, and being operative £o specify 
respective displacements of the cursor in a respective selected 
one of a given number of different directions equally spaced 
around a full 3 60-degree area, 

BACKGROUND ART 

With the advent of CD-I there has been created a considerably 
user-friendly medium, which enables interactive handling of 
information in an ergonoaic manner. CD-I systems are 
particularly, but not exclusively, designed fori consumer 
applications in domestic environments. CD-I applications, e.g., 
software on compact disc information carriers, are available in 
a large variety of titles, ranging from video games an 

books to teaching and training applications. User 

aspects are considered among the key issues that govern the wide 
acceptance of CD-I« For further information on technical issues 
in general, see "Compact Disc-Interactive; A jDesigner's 
Overview" , Kluwer, Nov. 1988, ISBN 9020121219. 

In many CD-I applications (programs) , user-interactiojn with the 
data processing system is achieved through cursor control* A 
cursor is a figure, which is displayed on the display screen and 
whose position can be changed relative to the screen ty the user 
manipulating the user-interface means, e.g. , a manoeuvring device 
such as a joystick. The user moves the cursor around the screen 
as in a video game, or positions the cursor in a particular area 
shown on the screen, e.g., to select a particular program option 
as in a menu. The user-interface means may be provided with a 
manoeuvring functionality such" as, for example, a plurality of 
buttons, each for control of the cursor movement in a particular 
direction, a joystick, or a single thumb-controlled 
selective multiple-direction control of the cursor, 
mouse. The user- interface means employed nowadays in 
pointer device, the" so-called thumb-stick, permitting 
to be controlled in any of 32 directions at a large 
speeds. 



button for 
or with a 
CD-I is a 
the cursor 
variety of 



The CD-I standard defines all I/O functions and I/O [devices in 

the CD-I system, and defines the communication protocols. The 
devices commonly available within CD-I, a video device with a 
display screen, a keyboard device and a pointer device for cursor 
control, all are supervised by one overall- driver, sailed the 
User Communications Manager (UCM) . The rationale behind the use 
of a ucm is that the aforesaid devices can be treated (uniformly, 
saving a considerable amount of overhead software 
governs the mutual relationships between devices. Dirlect access 
at the video driver, keyboard driver or pointer driver is not 
possible. A CD-I application (program) only communi sates with 
aforesaid devices through the UCM via an operating system, also 
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referred to as CD-RTOS* 

The pointer device in CD-I is defined to communicate t 
RS-232-C interface. The pointer device transmits typi 
signalling rate of 1200 bauds. The information regardir 
position update in terms of X and Y displacements is d 
over 3 successive bytes. 
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By definition, the CD-I application has available onl7 absolute 
cursor coordinates provided by the UCM. Absolute cursor 
coordinates give the position of the cursor with regard to the 
display screen. Commonly, a routine is available in CD-I systems 
to transform the absolute screen coordinates into displacements 
for use in the CD-I application by monitoring two successive 
absolute cursor positions, determining the difference and 
assigning a direction and magnitude to the difference by way of 
discretization. This routine, however, is rather timef-consuming 
at least two 



First, the usual manoeuvring devices in CD-I make available at 
least 16 different directions equally spaced around a full 360- 
degree area at variable cursor speeds. See, for exanple, CD-I 
Technical Info Pointing Devices, Philips Interactive Media 
Systems Brochure, August 1990. Accordingly, determining 1 magnitude 



and direction of the displacement should allow for a 
of values, thereby requiring some processing effort. 
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Second, the displacement is determined from th 
coordinates by using a reference raster centered 
previous cursor position to determine the current curs 
in the reference raster relative to its center. Th< 
raster therefore rides along with the cursor lagging dne update 
The area of the reference r?.«t*»r occuoies a substantial portion 

i.e., high 

to be re- 
time 



of the screen area to allow for large displacements, 
speeds. However, the reference raster itself is 
positioned fairly frequently. Re-positioning occurs 
when at least a part of the raster 1 s perimeter its ori or beyond 



the screen's edge. This re-positioning operation xs 
terms of processing time. 



costly in 



OBJECT OF INVENTION 

It is therefore an object of the invention to provjide a CD-I 
system and a manoeuvring device for a CD-I system that admit of 
substantial savings of processing effort required for cursor 
control. 



SUMMARY OF THE INVENTION 

The invention achieves this object by providing a <tD-I system 
comprising a display; a cursor control means coupled to ^the 
display for updating a position of a cursor; and a usejr-' ~^ ~ 
means being coupled to the cursor control means 
manipulation of the cursor via the cursor control 
being operative to specify respective displacements o 
in a respective selected one of a given number O 
directions equally spaced around a full 360-d« 
According to the invention, the user-interface means i 
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to specify each respective one of the displacement:? having a 
fixed length in a particular operating mode of the u ' 
means . 



j 



The invention basically provides a directional control feature 
in CD-I . The processing required to execute the conversion from 
abac lute to relative coordinates now only needs the s:.gns of the 
differences between two successive absolute cursor petitions to 
generate the displacement, since the magnitude is flixed. This 
reduces processing time considerably since laborious calculations 
in the reference raster of the aforesaid routine are avoided. 
Furthermore, the user-interface means needs only to transmit data 
indicative of the direction of the displacement . As a 
consequence, the user-interface means is fairly simplified. 




the number of different directions equals eight to 

emulate a conventional joystick Known from other systeas than CD* 
I. Note that conventional joystick software then can be employed 
within CD-I applications. Also note that the availabilLty of only 
eight directions clearly does not violate the prescribed sixteen 
directions in the CD-I standard. See CD-I Technical In^o Pointing 
Devices, Philips Interactive Media Systems Brochure, August 1990. 

in addition, inevitable inaccuracies in the operation of some 
types of user-interfaces in conventional CD-I systems render 
positioning and guidance of the cursor highly sensitive, 
typically resulting in a rather wobbly course which iis likely to 
fail to please the eye. More importantly, such deviations from 
the intended course force the user to constantly readjust the 
cursor's direction. Such is the case for, e.g., the thumb-stick 
mentioned above, not suitable for low-speed manipulations, and 
for manoeuvring devices whose operation is based on force sensing 
resistors. A force sensing resistor is, for example, a polymer 
thick film resistor such as FSR of Interlink. A force sensing 
resistor has a resistance that decreases with increasing pressure 
applied to the film. Typically, the resistance value in inversely 
proportional to the applied force in the range between 15 gram 
to 10 kg and swings about lookn. It turns out tJat such a 
resistor is not suitable for high precision measurements. 



Repetitive measurements of the resistance when applying a force 
of fixed magnitude indicate that the f orce-versus- resistance 
characteristic for the same resistor shows an spread i \ the order 
of 5%, whereas the resistances of two such resistors may deviate 
from one another by as much as 25%. The main advantage is that 
FSR devices are cheap and can be applied in any phape. The 
restriction to eight different directions reduces the 
of wobbles, resulting in a smooth cursor path. 

Preferably, the fixed length of the displacement is onk pixel per 



update. 

voforonn 



This 



leads to even 



Since the 

■SV M< 11 



s impler processing . 

considerably less prone to reach the screen's eddes on the 
average. This further dramatically reduces the frequency of re- 



positioning the reference raster. As stated above, 
positioning operation is rather time-consuming. 
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Preferably, the cursor control means is programmable 
another operating mode allowing for a variable length 



to select 



by way of 
wherein: 



BRIEF DESCRIPTION OF THE DRAWING 

Further aspects of the invention are dealt with below 
example and with reference to the accompanying drawing 
Fig. 1 gives a diagram of the parts in a CD-I system. 
Fig. 2 gives a block, diagram of functionalities in a CDj-l system; 
Fig. 3 gives a diagram to explain aforesaid routine; 
Fig. 4 gives a compass-card; 

Fig. 5 and 6 give details of an embodiment of a userf interface 

means * 



reference numerals indicate 



Throughout the figures, the same 
similar or corresponding parts. 

DETAILED EMBODIMENTS 
CD-I System 

Fig* 1 gives a diagram of a CD-I system 100 in the invention 
System 100 is functionally comprised of a display 102, a CD-I 
player 104 being operative to generate video or graphics data and 
being coupled to display 102, and a user-interface means 106 
coupled to apparatus 104. User-interface means 106 controls the 
movement of a cursor 108 on display 102 through a cursor control 
means 110. cursor control means 110 here is included in CD-I 
player 104. The term "cursor" is meant to comprise any figure 
shown on the display and to be selectively positioned in a 
particular area of the display under user-control. Curs or control 
means 110 usually is dedicated software* Manual operation of 
user-interf ace means 106 generates signals for transmission to 
cursor control means 110 that thereupon causes cursor +08 to move 
accordingly. 

Fig. 2 shows a functional diagram of a CD-I system 500. The CD-I 
standard defines all I/O functions and I/O devices iln the CD-I 
system. The devices available within CD-I, a video Hevice 502 
with a display screen, a keyboard device S04 and a pointer device 
506 for cursor control, all are supervised by one overall driver 
508, called the User Communications Manager (UCM) • Tho rationale 
behind the^use of a "UCM is that the aforesaid devices !>02-5Q6 can 
be treated uniformly, saving a considerable amount cf overhead 
software. UCM 508 governs the mutual relationships between 
devices 502-506. Direct access of video driver 50?, Keyboard 
driver 504 or pointer driver 506 is not possible. 

The use of a manoeuvring device, i.e. , a user-interface apparatus 
506 that supplies cursor displacements instead op absolute 
coordinates, involves complicated operations in CD-I. A CD-I 
application 510 (program) only communicates with devizes 502-506 
through UCM 508 via an operating system 512, called O-RTOS, and 
has P by definition , only absolute cursor coordina :es at its 
disposal provided by UCM 508. This implies that tie relative 
directions and speeds supplied by user-interface 506| first have 
to be converted into absolute coordinates for communication 
through UCM 508 and thereupon have to be reconverted into 
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relative displacements again for application 510. 
Routine 

The routine to determine the relative coordinates is explained 
with reference to Fig. 3. Fig. 3 shows a domain 60 3 for the 
absolute cursor cocrdinatas. Domain 600 corresponds to the screen 
of display 102, The previous cursor position is at location 602 . 
The current cursor position is at location 604. To determine the 
relative coordinates of the cursor (the displacement) a raster 
60S is centered around location 602. Raster 606 is composed of 
a plurality of squares, such as square 608. Each square has a 
width of a pre-specif ied number of pixels. Location (604 falls 
within square 610. The displacement of the cursor now is 
considered to be a vector that connects the centre of the square 
containing location 602 to the centre of square 610 containing 
location 604. 

For a next cursor displacement to be determined, a raster 612 is 
centered around location 604. Raster 612 is indicated by its 
perimeter 612 alone, in order not to obscure the fi<jure. Now, 
however, a part 614 of raster 612 falls outside the dorain of the 
absolute coordinates. Therefore, offsets are to be introduced 
into the calculations, having the effect that raster 614 and 
location 604 are re-positioned in the centre of scree*} 600. This 
re-positioning is a time-consuming operation. 



Raster 606 occupies a substantial part of the area of 



screen 600 



to permit large displacements per update, i.e., high speeds. The 



figure represents the right proportions in order of 



magnitude ♦ 



Fixed length displacement 
In the invention the length of the displacement peb position 
update is a constant. For example, the displacement length is 
fixed in the CD-I application. Therefore, the direction is the 
only relevant portion of the displacement data transmitted by 
user-interfac© 106. Fig. 4 gives an example of eight directions 



as available for conventional joysticks, indicated 



notation. The direction "north-east 11 , for instance, corresponds 



in vector 



with the vector (l, l) . If the fixed length is short, say in the 
order of one to ten pixels per update, re-positioning operations 
need not "toe -executed as frequently as in conventional CD-I 
applications. Effectively, the reference raster fot the one- 
pixel-per~update then is only three-by-three pixels and shifts 
only one pixel per update* The small size and low sfleed reduce 
screen edge contacts considerably. 



User-inte rface functional 




Fig. 5 gives a diagram to explain the successive operations for 
cursor control 
interface 106 

interface 106 composed of a pick-up means 302; a converter 304 



to be carried out in the signal path 
to cursor control means 110. Fig. 5 



from 
dhows 



coupled to an 
coupled to an 

coupled to an 
operative to 
corresponding 



output of pick-up means 302; a 

output of converter 3 04; and a 

306. 



output of processor 



sense the manipulation by the user and 
output signals. Converter 3 04 is o 



306 
308 



Pick-up means 302 is 



to provide 

to 
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convert the output signals from g ^;^ ss ^^. rlceSo? 
appropriately .^^J^V 1 ^ 1 ^^*^ f r« Pi<*"«P 
306 K A ?« a ifflc5ti^f^*«25r«« direction of displacement 
means 302 " ^"S' ° r , 0 8 is t0 convert the output signals of 
of cursor 108. Converter Ju» t* ^ accented bv CDfl player 

processor 306 into .in appropriate ^^J^^l^^ItJ with 
104. converter 308 can also be functionally in^*^ 

processor 306. 

user-in frgTfface embodiment , . nf interface means 

HgT* shows an example of an embodiment of r u f e f * n * e 5. T Sistors 

^ At to the *^, d ^™ 

applied force in the range between 15 gram to 10 kg and swings 
about 100kn. 

The actual resistance values of resistors J02^0S ire to be 

converted in digital data. This can be achieved in a " 
convw lbu ? conversion, by vay ot an 

m ! n "?^;«r or'a VCO of which the resistor is a functional part 
oscillator or a vcu or wnicn x. he vco's control 

or discharging time of c aP ac "° r b J * chelp and simple 

circuit. The RC option turns out to ce a cnesp 
solution and is implemented as follows. 

Resistors 402, 404, 406 and.408 all are conne <^ *• 4 c * P 0 a 8 Ci are 
410 via a node 412. Resistors 402, 404, 406 an 4ua w« 

resoectivelYi via diodes 4zz # 4^1, '♦^^ " . . Aa A v ^ a a 

ssrsia *%^ h ~ 

^ de e.V. 2 / « ^SS^'^'c^^ -0 to be 
charged 9 Setting , control input, 416 418^and "^J* ^ 
control inputs 414 .and 430 at o v, e.g. , ^ ,L.<itor 402. The 

causes "° *» ^^^s^SS^ with 

voltage level at node 412tocrja P. ^^ce o£ 

characteristic RC time, k oexng Uil ^ M n^ A r aid Node 412 
resistor 402, C ^ing the capaci^ 

is connected to a Schmitt trigger 434 ™ a \P*° v i" !L ions as a 
signal of well defined voltage level, and «^o fundti^ 
buffer with small input iapedance so ^ as "°J i ts ou tput 

at node 412 too severely. *<*^ 

S i 9na c 1 J^SEai^X £i?X e rover d£ t "the voltage at node 
when Schmitt trigger 434 switcn esov w eonterts of timer 

412 being dropped below a Particulj level . Th « registor 
436 then is representative of the resistance w aiu< * " 
402 and, therefore, of the force experienced by resistor 4oz 



Typically, the maximum voltag e jt node ™£^ r ?g£\™£ 

voltage drop across diodes 422-428 is u./ vuxu». 
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time is 1 jisec. The capacitance of capacitor 410 is typ 
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cally 2,2 



H?"5 e ^ tS 13 ass . ocia ted with a displacement of cursor 108 in 

sSLtssive °\ltlttl^ With " sistc * 4 °2, which is to tSe lefi? 
successive interrogation of resistors 402-408 aenarafc** 

SEES: that are transferred to C a?SlaSon 

means 438. Calculation means 438 determines una difference 

S^ST.E? of ?? d dow ?. re: t ate * tin,er contents, which cc"2pS5s 

,° iif v f rtlcal component of the cursor displacement 

tiSj?S5i£Z the difference between the left and right ?Ha?ed 
timer contents, which corresponds to the sign of the horizontal 

b^?» e f ° f thS . CUrS01r displacement. These ligns are d-te^iSl 

direc;f«i c C ^ Pa K 1S ° n °P erations and represent one of hl^igSt 
directions of the compass-card of Fig. 4. 3 

Tnf re M P< i n ^appropriate data are transmitted to CD-I player 
combin.tfnn^ di ™ cti ™ ° f the displacement, j.^ef, thJ 

d?«^™°V f S .u ignS ' . 1S "i^nt, whereas the magnituie of the 
?ie P CDTa»ll? ca \ r fl 3Mitt f d b * us «"interf ace 106 S irfelJvaX? 
f ixed TLafh S^i° n SC !^ eS doWn an * displacement to * 
tixed length. This greatly reduces the need for hioh^ accuraC v 

SroSi^ calculation 

* S€ilecti °n input 44 4 to select the reauired 



provided with a selection input 44 4 to select i;na 

iSfiSS« a £; # ^75?^^° S ? U0t operation mode 
E?S f? nS I 06 that her ^ith is rendered suitable 

2lS«?X"5^ applications. Ca 



means 438 may be a programmed 
up tables, for example. 



User-interface means 



one of a 
-accuracy 



m 



required 
of user- 
'or other 
culation 



icroprocessor provided with look- 



» 106 is provided with < 

Asynchronous Receiver and Transmitter 442 (UART) for 
communication of the data pertaining to cursoi 
SiS^niw' "entioned above as the accepted protocol j 

the 8051-based 8-bit microcontrollers of Philips. 



Universal 
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in CD-I ♦ 
such 
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ROC (Taiwan) Patent Application No. 82104867 
Amended Claims (August 1994) 



1 . A CD-I system comprising: 

- a display; 

- cursor control means coupled to the display and operative to update a position of a 
cursor shown on the display; 

- user-interface means coupled to the cursor control means for enabling a user to control 
the position of the cursor via the cursor control means; 

characterized in that 

- the user-interface means comprises means lo provide only directional information to 
the cursor control means upon user-manipulation of the user-interface. 

2. The system of claim 1, wherein the means comprises further means to 
enable the user to direct the cursor in a particular one out of eight directions equally 

spaced around a full 360-degree area upon actuating the user-interface means. 

3. - The system of claim 1 or 2, wherein the cursor control means comprises 
update means that is operative to modify the position of the cursor by one pixel per 
update. 

4> The system of claim 1 or 2, wherein the cursor control means comprises 

user-programmable means to enable the user fix a length of a displacement between two 
successive position updates of the cursor. 

5. A user-interface means for use with a CD-I system, the user-interface 

means comprising means to provide only directional information for a cursor 
displacement upon user-manipulation of the user-interface. 
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